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© A new catheter stick protector is described hav- 
ing a metal flap clip (15) which snaps down into 
place to prevent return of the needle (4) through the 
protector device once withdrawn. The device is small 
and received over the needle (4) to provide an 
interface between the needle hub (7) and the hub (3) 
of a catheter like product. A sleeve (9) of hydropho- 
bic or fluid impermeable material is provided and 
attached at one end to the needle hub (7) and at a 
second end to the tip protector. The length of the 
materia! is selected to hold the tip protector in a 
position just extending beyond the tip (14) of the 
needle (4) of a catheter inserter. 




Figure I 
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FIELD OF THE INVENTION 

The invention relates to the field of medical 
devices and in particular medical apparatus for 
puncturing the skin layer of a patient to emplace a 
tubular catheter. 

BACKGROUND OF THE INVENTION 

Essentially catheters and in particular intrave- 
nous catheters are of two overall types. The first 
type is a through the needle catheter in which the 
tubular catheter product is emplaced in a vein by 
being carried within a tubular needle. Once im- 
planted the needle is withdrawn and either split to 
remove it from the catheter or left in a contained 
condition on the catheter. Through the needle cath- 
eters, however, are in limited use due to their 
difficulty of use and the difficulty of removing the 
needle. Further the needle being larger than the 
catheter creates a larger opening upon insertion 
than the outer diameter of the catheter. This per- 
mits blood leakage around the outer area of the 
catheter unless a swelling catheter is used. 

The second and more prevalent type of cath- 
eter is the over-the-needle catheter in which a 
tubular catheter is placed over an inserting shar- 
pened cannula or needle. The needle is used to 
pierce the skin and enter the vein of the patient 
and the catheter is thereafter threaded off the nee- 
dle and the needle removed. This permits coupling 
of the catheter to medical equipment. 

In an over-the-needle catheter situation, the 
health care worker is exposed to the sharpened tip 
of the cannula and to the surface of the cannula 
which may be contaminated with bodily fluids. 
Therefore, many efforts have been made to protect 
the health care worker from exposure to the risk of 
this occurrence. 

U.S. Patent No. 4,725,267 to Vaillancourt re- 
lates particularly to a post injection needle sheath 
and not to a catheter. The needle sheath encloses 
the sharpened end of a needle which is used with a 
syringe. The sheath is initially in a compact and 
secured condition on the needle hub and has a 
substantial portion of the needle exposed for inser- 
tion into a patient or vial. After use the sheath is 
extended over the needle and a cap caps the 
needle in order to prevent puncture of the health 
care worker. 

U.S. Patent No. 4,747,831 chose an automatic 
catheter device in which the inserting cannula is 
withdrawn into a housing through the operation of a 
spring. 

U.S. Patent No. 4,762,516 describes an assem- 
bly of a needle catheter protector. This assembly 
comprises an elongated housing which mounts to 
the needle. A needle guard is slidably mounted 



within the housing and is adapted to be moved 
forward along the needle. Following use, the needle 
and housing are retracted and the needle guard 
permanently locks with the housing while it covers 

5 the needle. 

Other patents relating to stick protection de- 
vices are U.S. Patent No. 4,778.453; 4.790,828; 
4,804,371 , which all relate to catheter type devices. 
U.S. Patent No. 4,826,490 relates particularly to a 

w syringe type product and a movable housing for 
enclosing the used needle of a syringe. 

U.S. Patent No. 4,832,696 relates to an assem- 
bly of a needle and a protector for the needle. The 
assembly comprises an elongated housing which 

75 mounts to the needle. A needle guard is slidably 
mounted within the housing and is adapted to be 
moved forward along the needle. Following use the 
needle and housing are retracted and the needle 
guard becomes permanently locked with the hous- 

20 ing as it covers the needle. This patent is of the 
same family of the '516 patent described above. 

Further patents directed to needle stick protec- 
tion include U.S. Patent No. 4,834,718 entitled 
Safety Needle Apparatus. This patent describes an 

25 intravenous catheter apparatus which protects a 
clinician from accidental puncture which may result 
in the transfer of dangerous infections. The cath- 
eter is introduced with the aid of a needle which is 
thereafter withdrawn from the patient's body into a 

30 protective housing without exposing the needle 
during intermediate stages of the process. In par- 
ticular, means are provided for latching the housing 
in place after the needle is withdrawn and for 
locking a catheter hub in place until the needle is 

35 withdrawn. Withdrawal and locking are affected in 
one continuous motion. 

U.S. Patent No. 5,215,528 is entitled Catheter 
Introducer Assembly Including Needle Tip Shield. 
This patent describes an assembly where a needle 

40 is modified to have an enlarged diameter near the 
tip. A needle tip cover is slidably mounted on the 
needle such that it is slid to a point wherein it 
engages the enlarged portion of the shaft to pre- 
vent removal of the tip therefrom. The catheter is 

45 releasably mounted over the tip cover. It is stated 
in this patent that the enlarged portion also serves 
to provide a leak proof seal between the catheter 
and the needle. However, it has been found in 
practice that a device substantially conforming to 

so the '528 patent has significant problems. Initially if 
the widened portion of the needle is large enough 
to create the "leak proof seal" the friction on re- 
moval of the catheter may be so great as to create 
a commercially unacceptable apparatus. The fric- 

55 tion upon removal of the catheter from the needle 
must be low enough to permit ease of removal of 
the needle. In order to provide this low friction the 
expansion of the needle cannot engage the inner 
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portion of the tubular catheter tightly enough to 
provide the "leak proof seal". Therefore, catheters 
of this design leak a significant amount around the 
needle and in the space between the needle and 
catheter. Such a structure and device are self de- 
feating in that the exposure to the blood is in- 
creased through the leakage rather than decreased 
through the use of a cover and tip protection de- 
vice. 

SUMMARY OF THE INVENTION 

Therefore it has been found that a catheter can 
be devised having a small introducer body permit- 
ting ease of use while still maintaining a separation 
between the needle and the health care worker 
upon removal from the catheter after introduction. 
In the invention a catheter introducer assembly is 
provided which comprises a needle having a tip at 
a distal end thereof. A hub is attached at a proxi- 
mal end of the needle and a tip protector is pro- 
vided which is slidable along the length of the 
needle. The tip protector may comprise means for 
attaching the tip protector to the hub to limit move- 
ment of the tip protector beyond the tip. This 
means for attaching the tip protector may take the 
form a mesh material having a hydrophobic coating 
or of a substantially continuous film of polyester or 
the like. Holding means is provided for preventing 
movement of the tip protector toward the hub once 
the tip protector has been moved to its position 
covering the tip. Thus the needle is encased com- 
pletely within the tip protector and its holding 
means. 

Additionally, a latex gasket may be formed in 
the tip protector to reduce the back flow of fluid 
along the outer surface of the needle. The latex 
gasket is soft and pliable and therefore does not 
provide a greatly increased friction in the removal 
of the needle. Rather than the latex gasket a valve 
may be formed in the protector to reduce the back 
flow of fluid from the catheter into the tip protector 
once the needle is removed. This valve may com- 
prise a flap which is movable between a first posi- 
tion adjacent to an outer surface of the needle and 
a second position where the flap occludes commu- 
nication between the catheter hub and the inner 
space of the tip protector. For example, the flap 
may rotate from the first position to the second 
position or may slide in a direction transverse to 
the longitudinal access of the needle from the first 
position to the second position. In the rotating 
mode of the invention the flap may be created 
using a living hinge of sufficient resilient memory to 
move the flap from said first position to the second 
position. In the transverse moving type of valve a 
spring or magnet may be provided in order to bias 
the valve element across the path of the needle 



once the needle is removed. 

In order to improve operation of the protection 
device a detent means may be formed on a first of 
either the catheter hub or the needle protector and 

5 a bump on the other may be formed such that 
cooperation between the bump and detent hold the 
tip protector and hub in connected condition until 
the needle is fully retracted within the tip protector. 
At this time the additional pulling force of the 

ro person applying the apparatus would overcome the 
interengagement of the bump and detent and with- 
draw the tip protector from the hub. 

The tip protector may operate through the use 
of a cylindrical clip which is inserted into the tip 

75 protector. The needle would ride within the inner 
space of the clip and a flap is formed in the outer 
surface of the clip to provide the locking mecha- 
nism for locking the tip protector in place. By 
plastically deforming a flap formed of the cylin- 

20 drical clip radially inward into the space defined by 
the clip, a locking mechanism may be formed. This 
flap may then be moved in a resilient fashion to the 
outer surface of the needle upon insertion of the 
needle. Once the needle is withdrawn beyond the 

25 flap, the resilient nature of the plastic deformation 
previously performed would bias the flap into an 
interfering position in front of the needle preventing 
the reinsertion of the needle through the tip protec- 
tor. 

30 The flap may be formed such that it is either 
curved or substantially planar. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 The invention will now be described with refer- 
ence to the accompanying drawings wherein: 
Figure 1 is a cross-sectional view of a catheter 
assembly formed according to the invention; 
Figure 2A is a cross-section through the tip 

40 protector portion of the introducer; 

Figure 2B is a cross-section of the tip protector 
of Figure 2A having a needle inserted therein; 
Figure 2C is a cross-sectional view of an inser- 
ter assembly after withdrawal of the needle; 

45 Figure 2D is a cross-sectional view of a catheter 
inserter assembly and catheter according to the 
invention; 

Figure 2E is a partial cross-sectional view of the 
interengagement of the catheter hub and tip 

so protector means of the invention; 

Figures 3A and 3B are cross-sectional views of 
a tip protector of the invention showing the 
operation of a flap or locking device; 
Figure 3C shows the emplacement of a locking 

55 clip within the tip protector; 

Figure 4A is a view similar to that of Figure 1, 
showing in addition the gathered length, Li of 
said protector; 
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Figure 4B is a view similar to that of Figure 2C, 
showing in addition the extended length, l_2 of 
said protector; 

Figures 5A and 5B show two embodiments of 
anti-stick clip made of a cylindrical tube stock; 
and 

Figures 6A, 6B and 6C show various designs of 
a gasket means used in the present invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

Figure 1 displays the present invention overall 
in a catheter device. The catheter is of the type 
described as an over-the-needle catheter. In an 
over-the-needle catheter the catheter 1 is made up 
of a catheter tube 2 and catheter hub 3. The 
catheter hub 3 may be of any conventional forma- 
tion such as that with a tapered internal liner lock 
for receipt of a male lure in a standard medical 
apparatus. 

The catheter is fitted over a sharpened needle 
or cannula 4 which is hollow to permit flash back 
during insertion of the needle and catheter assem- 
bly into a vein of a patient. The needle commu- 
nicates with a flash chamber 5 which is partially 
sealed by a flash plug 6 which permits the passage 
of air to permit the back flow or flash back of blood 
into the chamber to indicate appropriate puncture 
of the vein. The flash chamber is part of a needle 
hub 7 to which the needle or cannula 4 is mounted 
in a conventional manner. 

The needle hub 7 is formed with a sleeve 
chamber 8 partially defined by the needle hub. The 
sleeve chamber 8 receives therein a corrugated 
sleeve 9 the function and form of which will be 
described below. The corrugated sleeve 9 is at- 
tached at its proximal end 10 to the needle hub. A 
tip protector 11 is formed and attached to the distal 
end 12 of the corrugated sleeve 9. 

It should be understood that by using the term 
corrugated sleeve it is intended that the description 
not be limited simply to corrugated materials. The 
sleeve may be woven such that it may be short- 
ened and increased in diameter or may merely be 
gathered in the sleeve chamber 8 instead of cor- 
rugated. 

The tip protector 11 has at its distal end a 
substantially male lure fitting formation to be re- 
ceived within the catheter hub 3. At its proximal 
end the tip protector is received partially within the 
sleeve chamber 8 to further define the sleeve 
chamber for containment of the corrugated sleeve 
9. In the preferred embodiment a tip protector base 
13 is received within the sleeve chamber 8. The tip 
protector base 1 3 is at the proximal end of the tip 
protector and provides the attachment means for 
the corrugated sleeve 9. 



The sleeve 9 is attached at its ends by insert- 
ing an eyelet into the tube. The eyelet in turn is 
mounted to the tip protector and needle hub. This 
mounting may be by interference fit, ultrasonic 
5 welding, adhesives or the like. 

The tip protector 1 1 is designed to be slidably 
received on the needle 4 such that it may slide 
from a proximal location where the tip protector 
base is substantially received within the sleeve 

10 chamber 8 to a position which is extended there- 
from in which the tip protector covers the distal end 
14 of the needle 4. The extended form of the 
device is more easily seen in Figure 2C. Referring 
to that Figure it is noted that the catheter has been 

is emplaced in the patient and the tip protector is 
received over the end of the needle. A clip 1 5 has 
moved into position protecting the tip of the needle 
and a formed gasket 16 of the type described in 
U.S. Patent No. 5,092,845 is provided in the pro- 

20 tector means in order to prevent the flow of blood 
back around the needle and along the needle shaft. 
Although this gasket may or may not be present 
any blood which does leak beyond the gasket area 
of the tip protector to the needle is sufficiently 

25 isolated from user contact through the sleeve which 
extends between the tip protector 1 1 and the nee- 
dle hub 7. The sleeve isolates any body fluids 
which may be on the needle from the user by 
providing a substantial moisture impervious isolator 

30 about the needle. 

Figures 2A and 2B show the construction of 
the tip protector. Figure 2A shows the tip protector 
11 having a clip 15 in its relaxed or fired state. That 
is, the position of clip 15 is the position the clip 

35 would obtain after the needle is withdrawn beyond 
the clip or, depending on the fabrication steps, 
prior to insertion of the needle into the clip in the 
assembly method. The clip 15 is resiliently moun- 
ted within the tip protector 11 such that the pres- 

40 ence of the needle passing through a passage 
formed in the tip protector holds the clip 15 in a 
stressed position as shown in Figure 2B. The tip 
protector has a narrowed portion 1 7 which operates 
to provide a substantial basis for a gasket which 

45 will be described below and further for stabilizing 
the needle within the tip protector. The sleeve 9a in 
its extended position is shown in both Figures 2A 
and 2B. The sleeve 9a is mounted within an open- 
ing defined in the base of the tip protector through 

so the use of an eyelet 18 which operates to mount 
and mechanically hold the sleeve within the base. 
In the fabrication of the tip protector it may be seen 
that the tip base 13 may be constructed to receive 
the sleeve 9 in a substantially corrugated or uncor- 

55 rugated fashion. An eyelet 18 is passed into the 
sleeve and through use of adhesive or mechanical 
means such as ultrasonic welding the eyelet sleeve 
and tip protector base are fixed to one another. 
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After this is done the tip protector itself may be 
fabricated by attaching the tip protector 11 to the 
tip protector base 13. Again, the tip protector 11 
may be attached to the tip protector base either by 
adhesives, mechanical means or ultrasonic weld- 
ing, for example. 

Referring now to Figure 2D certain of the fea- 
tures of the present invention are shown. The nee- 
dle hub 7 is formed with an abutment surface 19 
which receives thereon the proximal end of the tip 
protector 11 when the tip protector base 13 is 
received within the sleeve chamber 8. As is seen in 
Figure 2D the tip protector base slides into the 
sleeve chamber and the proximal end of the tip 
protector abuts abutment surface 19 in order to 
prevent further inward motion of the tip protector 
and provide a solid assembly for insertion into a 
patient's vein. Further the catheter assembly which 
is mounted over the needle and on the tip protector 
in surrounding relation also abuts against abutment 
surface 19. This prevents the tip protector 11 from 
being forced too far into the hub 3 of the catheter 1 
to excessively increase the removal force of the 
catheter. As is shown in the blown up portion of 
Figure 2D the tip protector may be formed such 
that a hermetic seal is created only at the forward 
portion of the nose piece in a small area contact 
seal. 

It may be found in certain constructions that 
the sleeve material may have sufficient memory to 
urge the tip protector away from the needle hub. 
That is the memory of the sleeve material creates 
a spring force in the sleeve material forcing the tip 
protector away from the hub and out over the end 
of the needle. In order to prevent this a holding 
mechanism may be provided between the tip pro- 
tector and the needle hub. This device is shown in 
Figure 2E. A detent 20 is formed in an outer edge 
of the needle hub along the outer surface adjacent 
the distal end. A bump or knob 21 is formed on the 
proximal portion of the tip protector and is received 
in the normal assembled position within the detent 
19. In this way the knob 21 and detent 20 act to 
hold the tip protector and needle hub in their 
relative positions. The knob and detent also provide 
a position directional indication during assembly in 
order to align the needle hub and tip protector. 
This alignment facilitates the operation of the clip 
15 such that as it slides along the cannula 4 it is 
positioned along the longest side of the needle. 
Once it clears the tip of the needle the flap portion 
of clip 15 can freely swing down into contact with 
an opposing surface making an audible sound or 
click. 

The operation of the clip 15 is shown with 
reference to Figures 3A and 3B. As the tip protec- 
tor 11 is slid along the length of the needle 4 it 
reaches a point adjacent the end of the needle 



where the clip is still in its stressed position at one 
side of the clip protector. Preferably the clip rides 
along the longest side of the cannula, that is the 
side of the cannula leading to the extreme distal 

5 point. Once clearing the distal point as shown in 
Figure 3B the clip under the inherent resilient 
spring force snaps from its position adjacent the 
needle to a position against the opposite side wall 
of the tip protector 1 1 . This motion from the stress 

w position to the contact with the opposing wall cre- 
ates an audible click which provides the user with a 
sensation indicating that the protector is in its ap- 
propriate position. 

Formation of the clip itself is shown with re- 

15 spect to Figure 3C. A T-shape piece of metal is 
formed having the arms of the T bent around in 
order to provide a base of support for the clip. The 
lower portion or body of the T is used to form the 
actual clip itself. Once bent into a circular position 

20 the arms may be received within the internal space 
of the tip protector in a interfering relationship. The 
body 22 of the clip is bent downward beyond the 
elastic limit of the metal and subsequently heat 
treated to create a resilient property in order that 

25 the body, if biased or stressed, always desires to 
return to this flexed position. 

There are several different forms that the clip 
may take. For example, the anti-stick clip 15A (Fig. 
5A) may be made of a cylindrical piece of metal 

30 such as tube stock which has a tab punched there- 
in and bent toward the inside of the cylinder. The 
tab is formed inward such that the tab is plastically 
worked to the point that the tab contacts the op- 
posing inside wail of the tube. The tab may be 

35 formed intermediate the cylinder body or may ex- 
tend all of the way to the end of the cylinder. The 
tab may be cut from the cylinder where the bottom 
tab edge is also the end edge of the cylinder prior 
to formation of the tab. Alternatively, the tab may 

40 also be formed with an arcuate end wall or edge 
such that the edge defines a substantially similar 
shape to the internal surface of the clip itself. In 
this way rather than their being corner contact of 
the tab against the opposing inner wail there is 

45 substantially linear contact increasing the chances 
of the audible click being created. 

A modified clip is also been formed and is 
described with reference to Figure 5B. In this type 
of clip 15B rather than a cylindrical shape a sub- 
so stantially "D" shaped cross-section is provided. 
The tab is cut or formed from the flattened side of 
the D. This provides several advantages and is 
preferred in the present invention. 

First, by forming the tab out of a flattened 

55 surface a more consistent plastic deformation may 
be provided and a linear hinge is formed which 
increases the reliability of the clip. Second, once 
received within a cylindrical internal volume of the 
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tip protector the D shaped clip forms a chamber for 
sound amplification between the flattened outer 
surfac of the clip and the arcuate inner wall of th 
tip protector. This void space has been found to 
increase the perception of the click of the tab as it 
moves to its locked position. Additionally, by for- 
ming the tab out of a straightened section of the 
clip a substantially straight tab is formed. This tab 
has a substantially straight profile which therefore 
rides along the needle on a very thin contact area. 
It can easily be seen that by forming the clip out of 
a cylindrical piece of material wherein the tab is 
formed of a partially cylindrical surface the tab 
conforms slightly to the cannula and therefore in- 
creases the contact area and force necessary to 
slide the tip protector from its retracted position to 
its extended position. The embodiment as shown in 
Fig. 5B also has a slanted, eg. 30* angle, at its 
lead end. This feature along with the "D" shaped 
cylinder allow the anti-stick clip to be fed properly 
and presented to the tip protector interior at a 
preferred direction and rotation. 

The sleeve material may be of any moisture 
impermeable or hydrophobic material. For exam- 
ple, polyester sheaths sold by E. I. duPont de 
Nemours company under the trademark DACRON 
formed into tubular portions have been found to 
work appropriately. Alternatively, a braided, knitted 
or woven fabric of polyester having a hydrophobic 
coating thereon may be used. The sheaths are 
moisture impermeable and therefore protect the 
user from fluids which may be found on the needle 
within the sheath material. The material of the 
sheath has sufficient tensile strength to provide the 
backward force to the tip protector necessary to 
prevent removing the tip protector far enough be- 
yond the distal end 1 4 of the needle such that the 
needle may pass through the sleeve material. That 
is, the sleeve material provides the anchoring force 
which limits the travel of the tip protector beyond 
the end of the needle. If the sleeve material is too 
elastic the tip protector could be withdrawn passed 
the needle tip to a point where the needle tip was 
exposed to the sleeve material and provide the risk 
of puncturing the sleeve material with the needle 
tip. Therefore, a substantially inelastic material is 
desired such that the tip protector may be moved 
to its extended and locked position but not to any 
significant degree beyond that. The length of the 
tip protector base 13 is selected to substantially 
provide for any elasticity which may be present in 
the sleeve material and thereby reduce the risk of 
puncture of the sleeve material. 

As mentioned above portion 1 7 may be formed 
with a gasket therein. In this device the term gasket 
may be used to describe any means which closes 
the access of bodily fluid to the internal portions 
and workings of the tip protector. For these pur- 



159 A1 10 



poses it may be an actual latex gasket or a me- 
chanical valve like member which folds down over 
an opening in order to prevent the flow of fluid 
beyond the opening. 

5 Examples of the gasket or valve like material 
are shown in Rgure 6. For example as shown in 
Rgure 6A the valve may take the shape of a living 
hinge similar to the clip 15. When the needle is 
withdrawn within the needle tip protector 11 the 

;o valve flap 23 folds from a position clearing the 
opening 24 to a position occluding the opening 24. 
This flap 23 may be made of suitable materials 
such as polyimide or polypropylene, ft may be 
mounted within the tip protector by ultrasonic weld- 

15 ing or other suitable techniques. 

An alternative embodiment of the valve like 
means is shown in Rgure 6B wherein a magnet 25 
is placed in a seat 26. A slidable metal piece 27 is 
provided on the opposite side of the opening. Once 

20 the needle or cannula is withdrawn through the 
opening the blockage provided by the needle is 
eliminated and the slidable metal piece 27 slides 
across the opening under the attraction of magnet 
25. Thus the opening 24 is occluded preventing 

25 further blood flow back into the tip protector piece. 
It may be convenient in this type of structure to 
have the slidable metal piece act both as the anti- 
stick clip and a closing flap. That is, the metal 
piece in appropriate situations could be used as 

30 the clip to lock the protector over the tip of the 
cannula. 

A further embodiment of the gasket like or 
valve like means is shown in Rgure 6C wherein a 
latex duck billed formation 28 is fitted into opening 

35 24. The duck-bill formation has a naturally closed 
position, however, the receipt of the needle within 
the opening of the duck-bill portion maintains the 
portion open. When the needle is withdrawn the 
memory of the latex causes the duck-bill to close 

40 as shown in Rgure 6C thus preventing any further 
back flow of fluid into the tip protector. 

When the protector is in its first position, as 
shown in Figure 4A, the sleeve is gathered to a 
length Li. When the protector is in its second 

45 position, as shown in Rgure 4B, the sleeve is 
extended to a length U. It is preferred that the ratio 
of U:Li is at least 2:1, more preferably between 
2:1 and 12:1 and most preferably about 4:1. 

so Claims 

1. A catheter introducer assembly comprising: 

A) a needle having a tip at a distal end 
thereof; 

55 B) a hub attached at a proximal end of said 

needle; 

C) a tip protector slidable along said needle 
said tip protector comprising: 
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1) means attaching said tip protector to 
said hub to limit movement of said tip 
protector b yond said tip; 

2) holding means for preventing move- 
ment of said tip protector toward said 
hub once said tip protector has been 
moved to a position covering said tip. 

2. The apparatus of claim 1 further comprising a 
latex gasket formed in the tip protector to 
reduce back flow of fluid along the outer sur- 
face of the needle. 

3. The apparatus according to claim 1 further 
comprising a valve within the tip protector to 
reduce the back flow of fluid from the catheter 
into the tip protector. 

4. The apparatus according to claim 3 wherein 
said valve comprises a flap means which is 
moveable between a first position adjacent to 
an outer surface of said needle when said 
needle is within said tip protector but not with- 
drawn to a protected position and second posi- 
tion wherein said flap occludes a communica- 
tion between said catheter hub and the inner 
space of said tip protector. 

5. The apparatus of claim 4 wherein said flap 
rotates from said first position to said second 
position. 

8. The apparatus according to claim 5 wherein 
said flap is a living hinge having sufficient 
resilient memory to move said flap from said 
first position to said second position. 

7. The apparatus according to claim 4 wherein 
said flap is made of metal and slides in a 
direction transverse to said needle from said 
first position to said second position. 

8. The apparatus according to claim 7 wherein a 
magnet is provided in the tip protector on a 
side of said needle opposite said flap in order 
to bias said flap toward said magnet to the 
position occluding communication. 

9. The apparatus according to claim 7 wherein a 
spring is provided to bias said metal flap to- 
ward said second position. 

10. The apparatus according to any one of claims 
1 to 3 wherein there is detent means formed 
on a first of said catheter hub and needle 
protector and a bump means is formed on the 
other to resist separation of said catheter hub 
and said tip protector. 



11. A catheter introducer assembly having a tubu- 
lar catheter having a hub at a proximal end 
thereof and an introducer needle received with- 
in the tubular catheter for introduction of the 

5 catheter into a patient; said introducer needle 

being in fluid communication with a needle hub 
comprising a flash chamber and further includ- 
ing anti-stick protection means which is slida- 
ble from a first position proximal said needle 

io hub to a second position covering said needle 
tip; wherein said tip protector includes a sub- 
stantially cylindrical clip having a flap formed 
in one surface thereof, said flap being plasti- 
cally deformed inward into the inner space of 

15 said cylindrical clip. 

12. The assembly of claim 11 wherein said flap 
has a proximal end which is continuous with 
the remainder of said substantially cylindrical 

20 portion and a distal end having a substantially 
straight edge. 

13. The assembly of claim 11 wherein said clip 
has a flap having a proximal end which is 

25 substantially continuous with the remainder of 
said clip and a distal end cantilevered there- 
from, said distal end having a curved shape. 

14. The assembly of claim 11 wherein said sub- 
so stantially cylindrical clip has a flat outer sur- 
face wherein said flap is formed and said flap 
is substantially planar. 

15. The assembly of claim 14 wherein said flap is 
05 substantially planar. 

16. The assembly of claim 15 wherein said sub- 
stantially planar flap terminates in a curved 
edge. 

40 

17. The assembly of claim 11 wherein said sub- 
stantially cylindrical clip has a slanted lead end 
to facilitate presentation to the tip protector 
with a preferred orientation. 

45 

18. The assembly of any one of claims 11 to 17 
wherein said tip protector is attached to said 
needle hub via a sleeve of material. 

so 19. The assembly of claim 18 wherein said sleeve 
of material is made of polyester. 

20. The assembly of claim 19 wherein said sleeve 
of material is a woven, nonwoven, braided or 

55 knitted fabric. 

21. The assembly of any one of claims 18 to 20 
further comprising a hydrophobic coating on 
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said material to prevent the break through of 
fluid from the inner surface to the outer surface 
of said material. 

22. A catheter introducer assembly having a nee- 5 
die attached at a proximal end to a needle 
hub; a pointed distal tip; a needle tip protector 
which is slidabie along said needle from a first 
position to a second position covering said 
distal tip; and a sleeve of protective material w 
extending from said protector to said hub to 
encase said needle and prevent movement of 

said protector beyond said distal tip. 

23. The assembly of any one of claims 18 to 22 is 
wherein said sleeve is gathered to a length U , 
when said protector is in said first position and 
extends to a length l_2, when said protector is 

in said second position and the ratio of L 2 :U is 

at least 2:1 . 20 

24. The assembly of claim 22 wherein said ratio is 
from 2:1 to 12:1. 

25. The assembly of claim 23 wherein said ratio is 25 
about 4:1. 

26. A protective element for a catheter introducer 
assembly comprising: 

A) a housing at least partially defining a first 30 
chamber and a needle passage thereth- 
rough; 

B) a constricted portion of said needle pas- 
sage defined by said housing and in com- 
munication with said first chamber; and 35 

C) a gasket for sealing about a needle re- 
ceived in said needle passage to restrict 
blood flow into said chamber as the needle 
is withdrawn through said needle passage. 

40 

27. A catheter introducer assembly having a nee- 
dle, a needle tip at a distal end of said needle, 
a hub at a proximal end of said needle and a 
tubular catheter received over said needle, a 
protective element comprising; 45 

a) a tip cover slidabie along said needle and 
defining a passage for receiving said nee- 
dle; 

b) a flexible tubular restraint which receives 

said needle therein and extends between 50 
said tip cover at a distal end and a point 
adjacent said hub at a proximal end; and, 

c) a movable lock within said tip cover that 
moves from a first position adjacent said 
needle to a second position between said 55 
needle tip and said passage. 



28. A catheter introducer assembly according to 
claim 27 wherein said lock seals said passage 
against blood flow when in said second posi- 
tion. 
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Figure 2A Figure 2B 
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Figure 2C 
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Figure JC 
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Figure 5B 
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